Management of limb ischemia caused by radiation injury can be challenging. Atypical conduits or tunnels have been used for bypass through or around the injured area. Application of endovascular therapy for revascularization has not been widely published. Standard and alternative access sites with or without hybrid arterial adjuncts can be used successfully in cases in which surgical bypass is prohibitive. We describe a case of limb salvage in a patient treated with high-dose radiation for recurrent endocervical adenocarcinoma using a hybrid open surgical and endovascular approach. (J Vasc Surg Cases and Innovative Techniques 2018;4:109-11.) CASE REPORT (Fig 2) .
gressive bilateral rest pain and paresthesia. She had received chemotherapy in 2011 and 4500 cGy external beam radiation to cervix, bladder, and rectum, then 3500 cGy brachytherapy. Four years later, she presented with difficulty in ambulating and bilateral foot pain. Neurologic workup included magnetic resonance imaging, which revealed mild spondylosis of L3-S1
and spinal stenosis with neuroforaminal narrowing at L4-5. One week later, treatment of the left side was planned. Considerations included a hybrid approach vs a surgical option of femoral-femoral bypass using cryopreserved cadaveric superficial femoral artery. Open left CFA exposure permitted retrograde access crossing through the EIA total occlusion with re-entry into the proximal CIA (lesion length of 11.5 cm). An 8-Â 39-mm balloon-expandable bare-metal stent was used to treat the left CIA, then extended across the hypogastric artery using a 6-Â 150-mm self-expanding stent with 2-cm overlap.
Postdilation was performed with a 6-mm Â 6-cm balloon. Some of the stent tines extended to the CFA, which was Completion angiography demonstrated good runoff into the superficial femoral artery (Fig 3) .
After revascularization, she had return of palpable pedal pulses bilaterally, recovered uneventfully, and was discharged from the 
DISCUSSION
The pathogenic effects of radiation on vasculature are attributed to the high radiosensitivity of endothelial cells, fibrosis of the medial and adventitial layers, and damage to the vasa vasorum. 1 The presentation of radiationinduced occlusive arterial disease is variable, ranging from 2 to 47 years after initial radiation therapy, with a median of 11 years. 2 Presenting symptoms of pain, numbness, and tissue degeneration are similar to those of peripheral arterial disease. Vasculature in different parts of the body demonstrates varying tolerance to radiation dosage; iliofemoral arteries show radiographic changes after 39 to 80 Gy. 2 Furthermore, although lesions in the iliofemoral region most often present >10 years after irradiation, atherosclerosis can accelerate ischemic symptoms. 3 A key differentiating feature between atherosclerotic occlusion and radiation arteritis is the relative sparing of surrounding nonirradiated arteries. The localized nature of arterial occlusions after irradiation makes these lesions amenable to bypass, which has been the traditional approach. However, the use of prosthetic grafts to treat The use of percutaneous or hybrid endovascular and surgical interventions for aortoiliac occlusion has been previously reported in the literature, 5 but there is a lack of information on the durability and efficacy of these interventions. In this case, a patient who received external beam irradiation for endocervical adenocarcinoma and additional brachytherapy for recurrence presented with classic symptoms of bilateral limb ischemia. The patient had a hostile abdomen with colovesical fistula and ureteral obstruction that would have increased her risk for graft infection; therefore, bare-metal stents were chosen.
A hybrid approach was successfully conducted with significant improvement in her ABI and resolution of presenting symptoms at her most recent follow-up 8 months postoperatively. Previously reported cases of endovascular therapy for radiation arteritis have been limited to focal segment interventions. 3 Our case demonstrates successful revascularization using angioplasty and stenting in radiation-induced bilateral long-segment iliofemoral artery occlusions with excellent short-term results. Open bypass is still an option if this fails as the colovesical fistula has now been addressed and her risk of graft infection is less. Close monitoring will be continued to prevent future limb ischemia.
CONCLUSIONS
Published reports regarding the endovascular management of radiation arteritis causing occlusive arterial disease are limited. The results of our case support endovascular intervention with adjunctive surgical techniques as a successful modality for radiation-induced longsegment arterial occlusions. Longer term follow-up is necessary to determine durability.
